Protein disulfide isomerase and newly synthesized procollagen chains form higher-order structures in the lumen of the endoplasmic reticulum.
A number of proteins that act as necessary catalysts for correct protein folding and oligomerization in the endoplasmic reticulum (ER) are known to be retained in the organelle via the KDEL-receptor mediated retrieval mechanism. However, a complementary system that may help to retain these proteins in the organelle lumen has been suggested to exist and likely involves physical protein-protein interactions at the level of endoplasmic reticulum (ER) itself. In this report, we provide both morphological and biochemical evidence in support of this proposal. We show that in collagen-secreting human skin fibroblasts, protein disulfide isomerase and newly synthesized procollagen chains exist predominantly in an "aggregated" state, and form a reticular-like matrix in the ER lumen in vivo. The size of the aggregates was found to be variable, and may exceed 1.5 million Da. Aggregate formation appeared to be transient and to involve multiple types of protein-protein interactions, including formation of aberrant disulfide bonds. Association of protein disulfide isomerase, on the other hand, was found to require at least partly function-related disulfide bonds. These results support the existence of a reticular-like matrix in the ER lumen, and suggest that aggregation may be part of the normal maturation pathway during collagen biosynthesis.